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CONDITIONS OF EQUILIBRIUM.
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couples. Together with X0, F0, ZQ, the three force components, we thus have twelve elementary quantities for each base point.
For the sake of brevity we shall represent the couples (F, a), (<?, I), (H, c) by the symbols KX) Ky, Kz.
As we are chiefly concerned with the astatic moments of the couples, the forces and arms are separately of only slight importance. It is often convenient to choose the arms of all the couples to be unity and positive. The signs of the forces alone then determine the signs of the moments. In other cases it is found advantageous to make the forces of all the couples equal to the force R. The forces then divide out of the equations, leaving relations between lengths only.
It will be found useful to remember that the direction ratios of any one of the forces F, (?, H are proportional to the constituents of the corresponding row of the determinantal figure. An interpretation of the symbols when taken in columns will be found later on.
The figure represents the relation of the elementary couples to the axes. To avoid complication the forces at 0 are omitted. The directions of the forces at the extremities A, B, G of the astatic arms are shown by the arrow-head, while each arrow-head is marked by the astatic moment of the corresponding couple.
11. Conditions of equilibrium. If a system of forces be in astatic equilibrium each of the twelve elements is zero.
Resolving parallel to the axes we have XQ = 0, F0 = 0, ZQ = 0. Taking moments about the axes of coordinates we have
But the body must be in equilibrium in all positions.    Instead of turning the body round any axis, let us turn every force in